Ⅰ. Introduction
Aging is defined as a gradual decline in body's ability that responds to the environment. Muscle weakness, decrease in muscle mass, reduction in sensory information processing, decrease in flexibility, balance and coordination dysfunction are common physical dysfunctions reported in people aged over sixties. Previous studies reported that muscle weakness (Pijnappels et al., 2008) , dislocation and velocity of the center of mass (Melzer et al., 2004; Rubenstein, 2006) , gait deficits (Rubenstein, 2006) increased incidence of falls in elderly. Other studies suggested that aging associated decreased torque and power production may increase co-activation around knee and ankle (Pijnappels et al., 2008; Pereira and Goncalves, 2011a ) thereby reducing walking speed and further increased risk of fall in elderly (Lee and Kerrigan, 1999; Pereira and Goncalves, 2011b) . Falls, among all external causes of morbidity and mortality, was the major reason of admission in Hong Kong in [2011] [2012] and that the number was about 5 times higher than the second external cause (i.e. Exposure to inanimate mechanical forces) contributing to a large portion medical expenditure annually.
Proprioceptive Neuromuscular Facilitation (PNF) was first introduced by Dr. Kabat in early 1940s. Proprioceptive means having to do with any of the sensory receptors that give information concerning movement and position of the body; Neuromuscular means involving the nerves and muscles and Facilitation means making easier (Adler et al., 2008) . The patterns of PNF exercises have a spiral, diagonal direction which emphasis more on the functional training (Kofotolis and Kellis, 2006) . Through the therapist-patient interaction, therapists' hands on facilitation become an important resource to patients for motor relearning. Recent studies suggest that adopting PNF as an exercise training protocol could improve coordination, proprioception, muscle strength, physical-functional status, balance (Klein et al., 2002; Pereira and Goncalves, 2012) , mobility and gait (Lee and Kerrigan, 1999) especially in elderly.
Traditionally, PNF is a manual interaction technique which needs therapists' contact and feedback on patient.
Resistance is given manually by therapist throughout the PNF action and therefore one to one therapy is needed. However, such interaction may limit the training to be carried out extensively in community setting to benefit the elderly population. As an alternative, exercise program with theraband exercise in PNF pattern is introduced which also provides a certain amount of resistance throughout PNF pattern. Some researchers use elastic band for knee joint dysfunction (Park et al., 2017) . However, there is limited study investigating whether or not theraband exercise in PNF pattern is as effective as manual PNF technique in inducing the aforementioned therapeutic benefits. Thus, this study aims to examine the effects of a 4-week PNF exercise program on promoting mobility, balance and self-perceived level of fear of fall in community-dwelling and to compare whether or not program adopting theraband exercise in PNF pattern is as effective as manual PNF technique by trained therapists.
Ⅱ. Methods

Participants
Elderly aged 65 years or above, with Modified Functional Ability Category (MFAC) with category 6 or above, were recruited from the community. All participants were screened by medical professional to ensure that they could follow the instruction for performing PNF protocol.
Those who have uncontrolled hypertension under medication (e.g. systolic blood pressure>150 mmHg or diastolic blood pressure>90 mmHg), fracture in recent 6 months, active Cancer, history of stroke or any neurological disease and severe visual or hearing impairment were excluded. 
Outcome Measures
Pre and post-program assessments, included subjective and objective outcome measures, were conducted one week before and after the program.
1) Subjective Outcome Measures
(1) Fear of Fall Scale (FOFS) is a reliable and valid subjective measurement (Kuo and Nitz, 2011) which assesses fall risks (Austin et al., 2007) and predicts recurrent falls in elderly (Friedman et al., 2002) . It includes 10 common daily activities with a reported score ranged from 0-10, where "0" indicates "NO fear" and "10" reflects "Extremely fear", for each activity. The higher score indicates the higher possibility of fall risks.
(2) Numeric Pain Scale (NRS-11) is an 11-point self-reporting scale for assessing pain with scale ranging from 0-10. 0 indicates no pain; 1-3 represents mild pain; 4-6 represents moderate pain and 7-10 indicates severe pain.
2) Objective functional outcomes
Mobility was assessed by Timed up and Go test (TUGT)
and Elderly mobility Scores (EMS) while balance was evaluated by Berg balance scale (BBS) and functional reach (FR).
(1) Timed up & Go test (TUGT) is commonly used to evaluate functional mobility and risk of fall in elderly (Herman et al., 2011) where the participant was instructed to raise from a standardized armchair and walk 3 meters away and turn around, return back to the chair and sit down. A timed performance of less than 10 seconds reflects normal mobility level of elderly (Podsiadlo and Richardson, 1991) .
(2) Elderly mobility scale (EMS) is a standardized validated and reliable scale for assessing mobility of frail elderly (Smith, 1994; Prosser et al., 1997; Spilg et al., 2001; Yu, 2007) . The scale assesses 7 dimensions of functional performance which are intrinsic skills that permit the performance of complex activities of daily living.
(3) Berg balance scale (BBS) is a well-established valid and reliable assessment tool (Berg et al., 1992 ) with 14 items of common daily activities to evaluate performance of functional balance (Berg et al., 1989) with good sensitivity and specificity (Thorbahn and Newton, 1996, Harada et al., 1995) . 
Exercise Programs
Eligible participants were randomly allocated to either PNF group -exercise in PNF pattern by trained physiotherapists or Theraband PNF (T-PNF) groupexercise using theraband exercise in PNF pattern.
Participants in both PNF group and T-PNF group had (Table 1) .
1) PNF group
Six PNF patterns or functional activities were chosen.
In specific, PNF patterns that could improve trunk stability 
2) T-PNF group
PNF pattern and functional activities adopted in this group were identical to those used in PNF group. The main differences were that theraband and anti-gravity position were used to replace the manual resistance by therapist.
Participants were taught to perform exercise in PNF pattern and specific direction by therapists by 5 times without any resistance given. Then they started to perform the exercise by themselves. Details of the exercise program were listed in Table 1 with T-PNF patterns and movements demonstrated in Fig. 2 .
Statistical Analysis
All data were presented as mean ± standard deviation (SD). Demographic and baseline data between two groups were compared by independent t-test. Paired t-test was used to examine within group change measured pre and post program in each group while independent t-test was used to examine the between group differences. Data were analyzed using SPSS (version 23, IBM Corporation, USA).
Statistical significance was set at .05.
Ⅲ. Results
Twenty-three participants were recruited in the study Data are presented as mean±standard deviation (SD) unless otherwise indicated. PNF=exercise in PNF pattern conducted by therapists; T-PNF=exercise using theraband in PNF pattern; FOF=Fear of Fall; VAS=pain measured in visual analogue scale; EMS=Elderly Mobility Scale; TUGT=Timed-up-and-go test; FR=Functional Reach; BBS=Berg Balance Scale; * denotes significant within-group differences at p<.05. ** denotes significant within-group differences at p<.01; #denotes significant between group between at p<.05. Both PNF group and T-PNF group demonstrated significant within group improvement in all of outcomes measures after the 4-week program (Table 3) except FOFS in T-PNF group. No between group differences were found in any of the outcome measures (Table 3) .
Ⅳ. Discussion
This study demonstrated that a 4-week program of PNF and T-PNF training could improve functional outcomes such as mobility and balance in community dwelling elderly. Improvement in subjective outcomes such as VAS and FOFS, however, was only observed in PNF group.
Generally there are many elastic band and theraband exercise without PNF pattern for the strengthening (Park and Lee, 2016) and improving postural control (Kim et al., 2016) . Previous studies reported that PNF training improves muscle endurance (Kofotolis et al., 2005) , muscle power (Klein et al., 2002) and selected functional tasks (Klein et al., 2002) such as sit-to-stand, balance, mobility for those elderly after PNF training. Such improvement could probably be related to the increase in cross-sectional areas of muscles (Kofotolis et al., 2005) . In accord with previous studies, this present study also showed a consistent improvement in functional outcomes.
Both groups demonstrated significant improvement on TUGT. Gait training is one of the main focuses in PNF concept. Its effects on promoting gait performance, as reflected by changes in walking speed and cadence, have been shown in people with various neurological and musculoskeletal conditions such as Parkinson's disease (Mirek et al., 2003) ; Stroke (Wang, 1994) and amputation (Yiğiter et al., 2002) . All these may possibly explain the improvement observed.
Other than objective improvement, participants in PNF group also revealed a positive subjective improvement on reducing fall risks and level of pain. Both subjective and objective findings could be inter-related. The better performance in functional outcomes such as mobility and balance may result in more functional independence while attaining stability when performing mobility and daily activities. All these may increase their self confidence in performing functional tasks and reduce their self-perceived fear of falling and immobile.
However, there was no subjective improvement shown in T-PNF group after the program. There were difference between T-PNF group and PNF group. First, there was manual contact from the therapists to the participant.
Through this, tailor-made resistance could be added to the participants according to their ability. Second, approximation was added to the participants during Sit-to-Stand training which aimed to improve the stability during standing by increasing sensory input through approximation. Moreover, traction during lower limb patterns especially when flexion pattern was added to the limbs to promote mobility and reduce pain if pain was from joint compression. All these were only applied in PNF group but not T-PNF group which may explain such insignificant difference observed in T-PNF group.
As aforementioned, this study aims to compare the effectiveness of exercise using theraband in PNF pattern with manual PNF applied by therapists. In community, manual PNF therapy is difficult to execute among large elderly population as it is labor intensive. Our findings demonstrated that both groups also improved objective outcomes with NO between-group difference. These results suggest that theraband exercise in PNF pattern can be an alternative exercise therapy that could be carried out in community. Large aging population with high fall risk is an essential issue in society which causes heavy government medical burden. If elderly could perform theraband exercise using PNF pattern as a home exercise regularly, they could be benefited from exercise specifically improving the mobility and balance further decreasing risk of fall.
However, with better results gained subjectively in the PNF group than the T-PNF group, we still believe that T-PNF group might not be able to gain as maximal as from manual application. No detailed adjustment on resistance could be made within the available range of motion according to the performance from participants in T-PNF group. Furthermore, NO manual contact was delivered in T-PNF group that was vital in sensory input to stimulate the target muscles. Furthermore, without manual contact, traction and approximation could not be applied which would decrease proprioceptive input to the joints involved thereby affecting the training effect on mobility and stability as well as pain reduction. Velocity normalization would be minimized in T-PNF group with no manual facilitation. All these differences between groups possibly explained the outcomes variations after intervention.
In addition, small sample size in this study may also contribute a potential bias in the results. Hence, further study with larger sample size in warranted.
Ⅴ. Conclusion
Comparable improvements in functional outcomes in community dwelling elderly were demonstrated in both groups. As manual PNF exercise traditionally need clinicians' contact and feedback on patient which limit the training to be carried out extensively in community setting.
The current findings suggest that exercise using theraband in PNF pattern is feasible to be adopted as self-practice exercise for community dwelling elderly to induce beneficial effects on functional outcomes.
